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[0032] 
Embodiment 1 

Commercially available biodegradable resins were used as the raw 
materials. In this example, the talc-containing (30%) grade of the aliphatic 
polyester type biodegradable resin made by Showa Highpolymer Co., Ltd. called 
"Bionolle" #1020 was used as a talc-containing polybutylene succinate, and the 
polylactic acid type biodegradable resin made by Shimadzu Seisakusho K.K. 
called "LACT" #2010 was used as polylactic acid. First, as pellets these were 
dried under a reduced pressure at 80 C for four hours. After drying, they were 
processed by the dry blend method using an injection molding device to obtain 
injection molded fasteners, namely the molded fastener A which was formed 
solely of the talc 30%-containing grade of Bionolle, and the molded fastener B 
which was formed of the talc 30%-containing grade of Bionolle/LACT at 80/20 % 
by weight; namely, Bionolle/talc/LACT at 56/24/20 % by weight. 
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and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 
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• FADED TEXT 

• ILLEGIBLE TEXT 
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As rescanning documents will not correct images, 
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BIONOLLE 
Biodegradable Plastic 

^ SHOWA HIGHPOLYMER CO., LTD. 

Profile: 

• Bionolle is a biodegradable plastic under market development carried 
out by Showa Highpolymer Co. f Ltd. and Showa Denko K.K. 

• Bionolle is an aliphatic polyester obtained by the polycondensation 
reaction of a polyol such as 1, 4-butanediol and a dicarboxylic acid such 
as succinic acid and adipic acid and represented by the following general 
formula : 

H-fQ-(CHa)m-0-C-(CHe)n-C>NOH 

II II 

o o 

Characteristics of Bionolle: 



Properties : 



"^-^^ Chemical name 
Items ^^-^^ 


Polybutylene 
succinate 
(PBS) 


Polybutylene 
succinate/ 
adipate 
(PBSA) 


Designation 


#1000 series 


#3000 series 


Grade (one example) 


#1020 


#3001 


Specific gravity 


1.26 


1.23 


Melting point (°C) 


114 


95 


Glass transition point 
<°C) 


-32 


-45 


Modulus in flexure 
(kg/cm 2 ) 


7,000 


3,500 


Heat distortion 
temperature ( ° C ) 


97 


69 


Yield strength in 
tension ( kg/cm 2 ) 


330 


190 



- The rest is omitted. - 
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APPENDIX E 
Material Safety Data Sheet for Bionolle 
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Safety DATA SHEET OF PRODUCTS 

Department in charge: Showa Denko K.K., Resin Division, 

Bionolle Project 
Showa Highpolymer Co., Ltd, 
Bionolle Project 
Tel. 03-3293-8411 Fax. 03-3293-8995 
Address for urgent contact: 

Showa Highpolymer Co. , Ltd. Tatsuno Factory 
Tel. 0791-67-2092 
Date: July 26, 1994 



Reference No. PL-8001 (total number of pages: 3) 

Product Name Bionolle® #1000 

Identification of substance 

Single product or a mixture: Single product 



Chemical name 
Content 

Structural formula 



Aliphatic polyester (polybutylene succinate) 
99% 



[-0- (CH a -) 4 -0- C- (CH 2 -) a -C-] h 

II « 
0 0 

Reference No. published in Official Gazette: (7)-821 
CAS No. : 143606-53-5 

The UN Classification and No. : Not applicable 



These data are applicable to the following grades of 1000 series. 
#1040, #1030, #1020, #1010, #1003, #1001, 
#S1005, #S1002, #1903, #1910 

Any question about the content should be directed to: 

Showa Highpolymer Co., Ltd., Bionolle Project 
(Showa Denko K.K., Bionolle Project) 
Masahisa YOKOTA 
Tel. 03-3293-8411 (03-5470-3694) 
Fax. 03-3293-8995 (03-3459-9245) 
-The rest is omitted.- 
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APPENDIX G 
Merriam-Webster Online Dictionary Entries for: 

interlock 
interconnect 
tie (verb) 
tie (noun) 
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Merriam-Webster OnLim 



Page 1 of 2 




OHome t> Help 
£> Word of the Day 
t> Word Games 
t> Word for the Wise 
t> Books and CDs 
t> Online Education 

> Company Info 

> Customer Service 
t> Network Options 
t> Language Zone 

> The Lighter Side 

> Site Map 



UAlerriam-WEbeter 
nabridged 

Member Lo g -in 



Shopping 



NEW! Britannica 
Ultimate Reference 
Suit e 2004 DVD 
Price: USD $69.95 
Only $49.95 after mail- 
in rebate! 



Free Debt Consolidation Quote 

Thousands have become debt free in a very short amount of time using this program. There is no 
obligation to the free consultation! STOP harassing phone calls from creditors. Visit 
CreditAndDebt.com. www.CreditAndDebt.com 




Merriam-Webster 



DICTIONARY 





11th Collegiate Dictionary 



Thesaurus 



One entry found for interlock. 




Encyclopaedia Britannica 



Unabridged Dictionary 



Main Entry: 1 in*ter*Iock *) 

Pronunciation: "in-t&r- 1 lak 
Function: verb 
Date: 1632 

intransitive senses : to become locked together or interconnected 
transitive senses 

1 : to lock together : UNITE 

2 : to connect so that the motion or operation of any part is 
constrained by another 



Get the To p 10 Search Results for "interlock" 

For More Information on "interlock" go to Britannica.com 

Find Photos. Magazines and News pa per Articles about "interlock" at 
eLibrary. Free registration required. 



► New site especially for Colle g iate® Dictionar y users 
Access all the latest words and meanings from the new Eleventh 
Edition of Merriam-Webster's Collegiate Dictionary! Learn more here. 

► Search the Unabridged Dictionary on-line 

and enjoy enhanced versions of Merriam-Webster's Collegiate 
Dictionary and Thesaurus at Merriam-Webster Unabridged. 

► A new look (and sound!) for Merriam-Webster's Word of the Day 
Along with a dynamic new easy-to-read format, our popular daily dose 
of word power now includes audio pronunciations. Subscribe today! 

► One-stop sho p pin g for the adult learner 

Visit ClassesUSA for a wide range of online education. 



Pronunciation Symbols 

Click on the example word to hear it pronounced. 



\&\ as a and u in abut 
\ & \ as e in kitten 



\e\ as e in bet 
\E\ as ea in easy 



\o\ as aw in law 
\oi\ as oy in bo y 
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[ interlo 



Merri; 
dlctior 



Webster's 3rd Ne w 
International 
Dictionar y on CD-ROM 
Price: USD $48.96 
You save 30%! 



http://www.m-w.com/cgi-bin/dictionary 



10/29/2003 
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Free Debt Consolidation Quote 

Thousands have become debt free in a very short amount of time using this program. There is no 
obligation to the free consultation! STOP harassing phone calls from creditors. Visit 
CreditAndDebt.com. www.CreditAndDebt.com 




Merriam-Webster 



DICTIONARY 




d 



11th Collegiate Dictionary I Encyclopedia Britannica 



Dictionary 



Thesaurus 



Unabridged Dictionary 



2 entries found for interconnect. 

To select an entry, click on it. 



interconnect 
interconnected 



Go 



Main Entry: hHer*con*nect 

Pronunciation: "in-t&r-k&- 'nekt 
Function: verb 
Date: 1865 

transitive senses : to connect with one another 
intransitive senses : to be or become mutually connected 
- in*tercon*nec*tion *) /- ■ nek-sh&n/ noun 



Get the Top 10 Search Results for "interconnect" 

For More Information on "interconnect" go to Britannica.com 

Find Photos. Magazines and Newspaper Articles about "interconnect" 

ateLibrary. Free registration required. 



► New site especially for Collegiate® Dictionary users 
Access all the latest words and meanings from the new Eleventh 
Edition of Merriam-Webster's Collegiate Dictionary! Learn more here. 

► Search the Unabridged Dictionary on-line 

and enjoy enhanced versions of Merriam-Webster's Collegiate 
Dictionary and Thesaurus at Merriam-Webster Unabridged. 

^ A new look (and sound! ) for Merriam-Webster's Word of the Day 

Along with a dynamic new easy-to-read format, our popular daily dose 
of word power now includes audio pronunciations. Subscribe today! 

► One-stop shoppin g for the adult learner 

Visit ClassesUSA for a wide range of online education. 
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Pronunciation Symbols 

Click on the example word to hear it pronounced. 



\&\ as a and u in abut \e\ as e in bet \o\ as aw in law 
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NEW! Britannica 
Ultimate Refe r ence 
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Price: USD $69.95 
Only $49.95 after mail- 
in rebate! 
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International 
Dictiona ry on CD-RO M 
Price: USD $48.96 
You save 30%! 
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Isle of Gramary e ■ UNAE 

Pandora's Canvas & Collectables Mermaids, Faerie Children, Sendings 

www.pandorascc.com 
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Merriam-Webster 




DICTIONARY 



11th Collegiate Dictionary | Encyclopedia Britannica 



Dictionary 



Thesaurus 



Unabridged Dictionary 



2 entries found for tie. 

To select an entry, click on it. 



tie[2,verb] 
tying 



Go 



Main Entry: tie 
Function: verb 

Inflected Form(s): tied; ty-ing #) /' ti-i [ng] /; or tie ing 
Date: before 12th century 
transitive senses 

1 a : to fasten, attach, or close by means of a tie b : to form a knot 
or bow in <tie your scarf> c : to make by tying constituent 
elements <tied a wreath> <tie a fishing fly> 

2 a : to place or establish in relationship : CONNECT b : to unite in 
marriage c : to unite (musical notes) by a tie d : to join (power 
systems) electrically 

3 : to restrain from independence or freedom of action or choice : 
constrain by or as if by authority, influence, agreement, or 
obligation 

4 a (1) : to make or have an equal score with in a contest (2) : to 
equalize (the score) in a game or contest (3) : to equalize the score 
of (a game) b : to provide or offer something equal to : E QUAL 
intransitive senses : to make a tie: as a : to make a bond or 
connection b : to make an equal score c : to become attached d : to 
close by means of a tie 

- tie into : to attack with vigor 

- tie one on slang : to get drunk 

- tie the knot : to perform a marriage ceremony also : to get 
married 
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Get the Top 10 Search Results for "tie" 

For More Information on "tie" go to Britannica.com 

Find Photos, Magazines and Newspaper Articles about "tie" at eLibrary. 
Free registration required. 



> Home > Help 

t> Word of the Day 

> Word Games 

> Word for the Wise 

> Books and CDs 

> Online Education 
t> Company Info 

> Customer Service 

> Network Options 
0 Language Zone 
£>The Lighter Side 
0 Site Map 



U' ATfrriam-WebBter 
nabridged 

Member Lo g -in 



Shopping 

Rrif .ifiniiT* I 



NEW! Britannica 
Ult imate Referenc e 
Suite 2004 DVD 
Price: USD $69.95 
Only $49.95 after mail- 
in rebate! 



http://www.m-w.com/cgi-bin/dictionary 
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An Army at Dawn 

Buy Rick Atkinson's book Now at 30% off. associate 

www.amazon.com 
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Main Entry: hie *> 
Pronunciation: 'ti 
Function: noun 

Etymology: Middle English teg, tye, from Old English tEag; akin 
to Old Norse taug rope, Old English tEon to pull — more at TO W 
Date: before 12th century 

1 a : a line, ribbon, or cord used for fastening, uniting, or drawing 
something closed; especially : SHOELACE b (1) : a structural 
element (as a rod or angle iron) holding two pieces together : a 
tension member in a construction (2) : any of the transverse 
supports to which railroad rails are fastened to keep them in line 

2 : something that serves as a connecting link: as a : a moral or 
legal obligation to someone or something typically constituting a 
restraining power, influence, or duty b : a bond of kinship or 
affection 

3 : a curved line that joins two musical notes of the same pitch to 
denote a single tone sustained through the time value of the two 

4 a : an equality in number (as of votes or scores) b : equality in a 
contest; also : a contest that ends in a draw / 

5 : a method or style of tying or knotting 

6 : something that is knotted or is to be knotted when worn: as a : 
NECKTIE b : a low laced shoe : OXFORD 

- tie-less *> /-l&s/ adjective 
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